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(54) LINER MANUFACTURE METHOD 

(57) Abstract: 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
assembling parts by installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: increased efficiency and 
improved quality of liner. 2 dwgs 
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(54) cnOCOB W3rOTOBJlEHWH JIEftHEPOB 
(57) Abstract 

Mcnojib30BaHne: o6pa6orKa MeranjioB flaB/ieHMeM, b uacTHOcm, o6pa6oTKa mcto/jom xonoflHoii 
nnaenraeexott j;e<J>opMaijrai. CymKocrb w3o6pereHKH: iraroraBJiHBaioT ABe ^erajm - Tpy6y m ooono^Ky m 
MaTepHanoB c paamrcHbiM npeAenoM ynpyrocrn. Co6npaic>T ynoMHHVTbie flerajiu nyTeM ycraHOBKM Tpy6bi b 
o6ojioimy c 3a3opoM. IlocJie c6opKH nnacTHHecKOH ;je4>opMaijKH nojjBepraioT flerajib, raroTOBJieHHyio M3 
MeTajuia c Mem>nmM npeflenoM ynpyrocro. 2 mi. 



Description fOniicainie H3o6peTenn5iI: 



M3o6peTeHMe othocmtch k xojioahoh o6pa6oTxe MeTannoB nnacriwecKMM ^etJwpMMpoBauueM h mokct 6biTb 
ncnojib30BaHo f HarrpMMcp. TOrorooneHMtt neHHepOB ^na uujiHHApoB mTaHrx)Bi>ix He^xHHbix hhcocod. 

M3BecTeH cnoco6 MoroToo/ieinm neiaiepoo. cornacHO xoropoMy TOHKOcreHHaH rpy6a BcraBJiHercH b 
o6onoxiKy c 3a3opoM |I| Mcm$y HapyjKHOw noBepxHOCTbio Tpy6bi w BHyrpeHHeM nooepxHocrbio o6ojiohkm 
HMeercH 3a3op. 

H^ocraTKOM npwBeAeinioro cnoco6a nanKercH HarawHe 3a3opa Me«Ay Tpy6ow w odojiohkom, npwBOAHmero 
k chkmchmk) 3KCCTKOCTM /icwHCpa, a d HeKoropbix cnywattx, HanpKMcp, npH i«3roTX>BJieHMM murwH^poB 

He<fTOHWx HacocoB H3 jieuHepoB. 3a3op 3HamrrcJibH0 cHUffiaer KaMecrBo nocne^yiomeM onepaujm 
ynpomeHHH BHyrpeHHeM noBepxHOcrw umiKHApa a30Tnpo bahmcm . 

M3BecrcH cnoco6 roroxoaneHUH jreMHepoB, connacHO Koropowy Hapy?KHyio noeepXHocTb rpyow m 

BByTpCHHIOK) nOBCpXHOCTb o60JIO^KK TOrOTaBJTHBaiOT KOHIWCCKHMH [2| Hc^OCTaTKOM BbmieomicaHHoro 

cnoco6a HanneTcn to, mto oh cjiotkhbih b ocynjecraneHnM. OiowHocTb npe^cTaB/iHer H3roroBJieHHe 
conpnraeMbix noBepxHocreH h6o Tpe6yercH crporo connacoBaxb oAHoocHocrb KOHnxiecKOM BHyrpeHHew 
noaepxHocTH o6ojioukm c kohmmockom HapyjKHow noBepxHOCTbio Tpy6bi. 

Tax me H3BecreH cnoco6 roroToaneHMH neHHepOB, cornacao KoropoMy nocne c6opKH rpyow c o6ojiomkoh c 
HCKoropbCM 3a3opoM no conpHraeMbCM noBepxHOCTHM. nefiHep noABepraiOT aBTo^peTiipoBaHHio (cM.TaM we 
crp.38) |3| r. e. iDiacnwecKoii fle^opwanKH Tpy6bi c u&ujo ycrpaneHMH 3aaopa uex^y Tpy6ow m o6ojio*ikoh, 
is, oAHOBpeMeHHoro ynpoweHUH Tpy6w. 

HeAocTaTKOM H3BecTHoro cnoco6a TOroToaneratR ncfrnepon hbjihctch to, mto npw CKpenneHHH JicftHepoB 
nocpeACTBOM imacriraecKOH jxpfyopuauywi oahoh M3 j\erajidh jieiteepa (ooojiomkh wan Tpy6bi), He 
ywMTbiBaBDTCH MexaHuuecKue cBoiicTBa MeTajuioB. «rro He nosBonner o6ecnewrb Ka^ecToeHHoro , 
6e33a30pHoro CKpenneHHH Tpy6bi c ooonomtoH w, xax cneACTsne, npHBOAwr k moKOMy KaqecTBy vrzjjpjmn b 
uenoM. 

HanpHMep, npH mroToaneimn munmApoB He<J>TOTbix nrranroBbix nacocoB H3 cKpenneHHbix neitaepoB, rpp 
Tpy6a roroTaBJiHBaercH M3 BwcoKonenipoBaHHOw a3orwpyeMOM crajiM, a ofxxnouKa to HTOKoyrnepoAHcrroM 
crajiH, H3-3a BtrmeyK a3anHoro HeAocrarKa u npouecce aDorapoBaHWH qummApoB M3 3a3opa bwacjihiotch 
ra3bi, npenHTCTsyroEawe HopMajibHOMy nporeKaiODO npouecca a30TnpoBaHHH, b pesyjibTare Hero pe3K0 
B03pacraer BpeMH a3crrwpoBaHHH h craoKaercH xa^iecTBO a30TMpOBaHHH noBepxHOcra uHJiHHApa h Hacoca b 
uejioM. 

3aAaMeM H3o6pereHMH HBrtHercw pa3pa6orKa cnoco6a H3roroBneHHH jieiiHepoB, o6ecne«oiBaioiAero 
xa^ecTBeHHoe 6e33a3opHoe coeAMHeHMe Tpy6bi c o6ojiomkou h noBbiineHHe jkcctkoctm nemiepa. 

VKa3aHHbift TexHHMecKwii pe3yjibTaT AocrnraercH tcm, hto npw roroTOBJieHMM Jiefmepa, Bmno^aioiAero 
iraroToaneHMe ppyx j\errajie& Tpy6bi h o6ojio^kh h c6opKM wx npyr c ppyrotA c 3a30poM, corjiacHO 
H3o6peTeHioo DJiacTOuecKOMy Ae<J>opMMpoBanino noABepraxyr ^errant,. usroToaneHHyio H3 Meranjia c 
MenbDZHM npeAenoM ynpyrocTw. 

Pe3ynbTaT0M peineioiH nocraaneHHOM 3a^a^M HBJmercH to, «rro npw bosacmctbhh na fxcrrajib, 
loroTOBJieHHyio to Merajuia c MeHbniHM npeAenoM ynpypocTM nepe3 nee mu B03AcwcrrByeM Ha Aerajib c 
6anbiimw npeAenoM ynpyrocTM. 

nocne chhtmh Harpy 3Kii b Aerami c MeHbnmM npepfijiOM ynpyrocTM ocrawTCfl ocraTOWbie luiacTKMecKMe 
Ae^opM au>w , a ACTanb c 6ojibtUHM npeAenoM ynpyrocru npMMer cbow nepBOHayajibHbie pa3Mepbi h 
6e33a3opH0 npimnmer k conpHraeMow noBepxHOCTH ynpyrow Rerrarm. 

Ha <J>ht. 1 TOo6paxseH cnoco6 coenraieimii /leibiepa. b KoropoM o6anouKa TOPOToaneHa M3 Meranna c 
MeHbinHM npeAeJioM yrrpyrocTM, a Tpy6a TOPoroaneHa M3 Meraana c 6onbnniM npeAenow ynpyrocTM; Ha 
<J>mt.2 cnoco6 coeAMHeuMfi ziewHepa, b kotodom o6anouKa TOroroanena ra Meraana c 6onbOHf>4 npeA eJl0M 
ynpyrocTM, a Tpy6a H3roT0BneHa H3 Meraana c MeHbinHM npeAenoM ynpyrocTH. JleiiHepa H3roTaBiiMBaK)T 
cneAyioiHMM o6pa30M. 

nepBoiiananbHo M3rorannwBajor o6onowKy 1. nocne 3aMepa oiiyrpeHHero A MaMe TP a o6ojiomkm 1 
o6pa6aTbiBaK>T no napyiKHOM noBepxHocTM Tpy6y 2. o6ecne»iHBaH rapaHTMpoBaHHbiii 3330p ue«AY 
conpnraeMbiMn nooepxifocmMM. nocne coopra ooonoHKM 1 c rpyoow 2 neraiep nocrynaer na onepaiooo 
CKpenneHHH. CKpen/iennc ocyiuecraaHercn nocpeACTBOM A^P^aumi oahom H3 conpfiraeMbix A^r^^ 

ODOJIOHXM 1 MJIH Tpy6b! 2. flC<J>OpMaU>IK) MO WHO npOBOAHTb npM nOMOlHM BblCOKHX A anneHH ^ MHAKOCTM, 

raaoB, cnoco6oM kobkm, o6KaTKM, AOpHOBanim wjih AP>™ X cnoco6oB. 

Ha <t>ur.l noKa3an o^lui mj B03MOWHbix BapuaitroB cxpenneioin neuiiepa. b kotodom ooono^xa 1 



roroxoaneHa ra MeTanna c MeHbnmM npenenoM ynpyrocxn, a Tpy6a 2 w3 Mexanjia c (xuibimiM npejjenoM 
ynpyrocro. B npHocj^cHHOM cny^iae nnacmwecKOM Ae^opMaipoi no/tBeprajox o6anowy 1. flnn axoro iia 
MerajuiopeatymeM o6opyAOBaHMM, »anpnMep, ropircoHxa/ibHO-pacxomioM cxaHKe b BepxJnoxHOfi 6a6Ke 
jra^ejiMH, no ocw craHKa ycxananriHBaioT o6itaxHOM MHcxpyMeHX c ^e^opMMpyioiUMMM pojxuKajMM 3. B 
cre6crib cxamta ycxaHaBJiHBaiox onpaBKy 4, Ha Koxopow nocpe^CTDOM inTH<Jrra 5 3aKpenriHiox /icMHcp. 

riocne HacTpowKM Ae4K>pMHpyioiuMX poratKOB 3 Ha pa3Mep MeHbme HapyjKHono njiaMexpa o6qjioukm (paaMep 
no ^e4«pMHpyioiiniM pamtKaw onp^cnHercn 3KcnepKxieHxanbH0, b 3aBMCHM0CTO ox ^waMerpa jieimepa, 
xojinjpHbi creiioK o6ojiowm 1 u xpy6bi 2 m MexamraecKHX cbohcxb Mexaruia) pacKaxHOMy HHcxpyMeHxy 
coo6u;ajoT BpamaxejibHoe ^biukchhc V, a jieftHepy nocxynaxenbnoe S, BbmariHHiox njiacxMMecKyio 
Ae<jK>pMaiiKK> o6onouKH 1 h ynpyryio Ae<fropMaujoo xpy6bi 2. 

B CBH3H c paamiMHbiMH MexaHiwecKMMH cBOMCTBaMH MerarmoB o6anoifflM 1 h Tpy6bi 2 b oSo/iomkc 
npoH3oft«yT njiacTMMecKue ne<j>opMamtM, b pesyjibraxe ncro HapyjsHbtH w BHyrpcHHUM nrraMexpbi 
yMeHbmarcfl, a b xpy6e 2 nporoownyx ynpyrwe pptyophiaixyai, r#e nocne chhxhh Harpy3KH napaMerpbi 
Tpy6w B03BpaTOTCH b nepBOHauajibHoe nojioxeHne, npn 3Xom, npoH3oiiRex 6e33a30pHoe h KanecxBemioe 
CRpeiuieHHe JienHepa. 

Ha <J>ht. 2 H3o6pameH ojxyai H3 B03MO«Hbix BapwaHxoB cKpenjieHHH jieimepoB, b KoropoM o6onoMKa 1 
raroroBJieHa M3 Mexajuia c 6onbniHM npe^enoM ynpyrocxM. a Tpy6a 2 H3 Mexaruia c MeHbinMM npeAejioM 
ynpyrocTH. 

JleHHep ycxaHaBJiHBaiox Ha npoxHJKHofr cxaHOK c ynopoM b npMcnoco6jiCHne 6 o^hmm H3 xopupB. B 
oxeepcxwe xpy6bi 2 bboahx onpasKy 7, Ha BbtxoR b Koxopyio Bsopa^MBaiox nopH 8. JJopH no napyjRHOMy 
jniaMexpy BbmaraieH Ha pa3Mep 6ojibme pa3Mepa BHyxpeHHero Anawexpa xpy6bi 2. BcnMHMHa Harara flopiia 
8 b oxBepcxHM xpy6bi 2, Kax w b ripeflbiAynieM cnyMae, onpeAeJinexcH SKcnepuMeHxajibHO. ITpia BKjrKmeHHM 
onpaHKH 7 no/ja™ S npowoBOAHx nnacxuMecKyio Ae^wpKcanwio xpy6bi 2 m ynpyryio Ae<J>opMamiio o6qjiohkm 1. 
npHBOAHmMX k 6e33a3opH0My m KaMecxBenHouy cKpeiuieiiMjo o6ojiomkm 1 c xpy6ow 2, K3K h b npcflWAynjeM 
cny^ae. 
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Claims [4>opMyjia H3o6peremi*iI: 



Cnoco6 M3roToaneHMH neimepoB, raanouaiomwii ircroToaJieHHe Tpydbi m o6onowii. c6opKy hx ffpyr c ApyroM 
nyreM ycraHOBXM Tpy6bi u o6onowy c 3aaopoM m nocne^yiouiee nnacrwwecKoe A^opMHposaHwe o^hom H3 
co6paiiHwx fleraneH, oTjnraaioiUHMCH Text, *rro Tpy6y h o6cuio^Ky loroTaBJncBaiOT ro weraruiOB c pa3HtrM 
npe^ejioM ynpyix>cTM, a nnacTmecKOM Refyopuauyai no^BepraKTr ^era/ib, M3noroaneHHyio M3 Merajuia c 
MeHbmHM npc^cjiOM ynpyrocrw. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



RU 2095179 CI 

Drawings: 



Fig. 1 
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Fig. 2 
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